This study evaluated acute and sub-chronic toxicities in rodents and microbial purity of a polyherbal preparation, Leon Bitters, prepared with Gongronema latifolia (climbing stem), Cocos nucifera (coconut) roots and Parinari curatellifolia seeds. Microbial purity was evaluated on some bacterial and fungal organisms using appropriate diagnostic media. Toxicity of the polyherbal preparation was evaluated in Swiss albino mice by administering to the animals oral graded doses of the lyophilized drug in the ranges of 1.0 g/kg to 20.0 g/kg body weight and observed continuously for the first 4h and hourly for the next 12 h, then 6 hourly for 56 h (72 h, acute toxicity). Wistar rats were also fed with different doses of the lyophilized drug for 30 days and the effects of the drug on some tissues -heart, liver, kidney and testes -were microscopically examined. Also the effects on the biochemical and haematological parameters were evaluated (sub-chronic toxicity model). No zone of inhibition was observed on either the bacterial culture media or the fungal culture media. The median acute toxicity value (LD 50 ) of the polyherbal medicine was determined to be 7.2 g/kg body weight. No significant increase in the body weight was observed in the groups treated with the drug compared to the control. There was significant increase (p≤ 0.05) in creatinine level while aspartate aminotransferases (AST) and alanine aminotransferases (ALT) showed no appreciable increase. The drug significantly reduced (p≤0.05) triglyceride (TG) level while low density lipoprotein (LDL)-cholesterol level was not altered, but led to increase in high density lipoprotein (HDL)-cholesterol in the treated groups compared to the control. There was no significant change in the mean corpuscular haemoglobin (MCH), mean corpuscular volume (MCV) and mean corpuscular haemoglobin concentration (MCHC) in all the treated animals compared to the control. The study showed that the drug exhibited hypolipidemic activity and good reducing effects on cardiovascular factors. However, a long term use may be harmful to the testes, a male reproductive organ.
INTRODUCTION
The discovery that compounds derived from plants could act as potential therapeutic weapons against various human, animal and even plant diseases, in addition to their food and nutritional values, has made plants invaluable and indispensable to human and animal lives . Plants with therapeutic activities are known as medicinal plants and remain the main source of the active drugs from natural sources. Plant derived medicine is popularly known as herbal or phytomedicine. Herbal medicine is renowned as the most common form of alternative medicine and is used by about 60% of the world population both in the developing countries and in the developed countries where modern medicines are predominantly used (Rickert et al., 1999; . The use of herbal medicines by the traditional practitioners for treatment of diseases remains the main stay of health care system and is gaining increasing popularity especially among the rural populace in the developing countries. Its rising popularity could be attributed to its advantages of being efficacious and also a cheap source of medical care. There is also growing disillusion with modern medicine coupled with the misconception that herbal products being natural may be devoid of adverse and toxic effects associated with convectional and allopathic medicines. Herbal preparations assumed to be safe could be contaminated with microbial and foreign materials such as heavy metals, pesticide residues or even aflatoxins due to the unhygienic way many are produced. The presence of any of the possible contaminants is a potential health risk to a vast population that depends on herbal medicine for their health care need. Increased morbidity and mortality associated with the use of herbs or the so called traditional medicines has raised universal attention in the last few years (Bandaranayake, 2006) . Upon exposure, the clinical toxicity may vary from mild to severe and even life threatening making the safety and toxicity evaluations of these preparations imperative.
Phytomedicine is most often a 'polyherbal formulation prepared from mixtures of many plant parts obtained from various plant species and families and may contain multiple bioactive constituents that could be difficult to characterize. The bioactive principles in most herbal preparations are not always known and there could be possibilities of interaction with each other in solution. The quality as well as the safety criteria for herbal drugs may be based, therefore, on a clear scientific definition of the raw materials used for such preparations. Also herbal medicine may have multiple physiological activities and could be used in the treatment of a variety of disease conditions (Pieme et al., 2006) . They may be administered in most disease conditions over a long period of time without proper dosage monitoring and consideration of toxic effects that might result from such prolonged usage. The danger associated with the potential toxicity of such therapy and other herbal therapies used over a long period of time demand that the practitioners be kept abreast of the reported incidence of renal and hepatic toxicity resulting from the ingestion of medicinal herbs (Tédong et al., 2007) .
Leon Bitters is a popular polyherbal medicine used generally for well being, as an appetite stimulant and as a stomachic. It is prepared with Parinari curatellifolia Planch (Chrysobalanaceae) seeds, Cocos nucifera (Palmae) roots and Gongronema latifolia Benth (Asclepiadaceae) climbing stem. Parinari curatellifolia called "Ebere" by the Nigerian Yorubas is a valuable and cherished medicinal plant in which different parts of the plant are widely used by the traditional herbalists in the treatment of various diseases. It may be used alone or in combination with other herbs locally in the treatment of diabetes and other diseases and has been evaluated for its antidiabetic activities (Ogbonnia et al., 2009) . Coconut tree called "Aki oyibo" or "English nut" by the Igbos of Eastern Nigeria is also a highly valued and cherished economic plant. The nuts' inner part is edible and a source of oil employed in cooking and also in cosmetics while Gongronema latifolia (Utazi) is very popular amongst the Igbos and is used as condiment especially after child birth and has been evaluated for its antioxidant activity (Odukoya et al., 2007) . The combination therapy is more common, since most traditional medical practitioners believe that a combination of many plant products would create the desired synergistic effect.
The aim of this study was to evaluate the safety of a polyherbal preparation, Leons Bitters, by investigating its microbial purity, and carrying out the acute and sub-chronic toxicity studies in rodents. Sub-chronic toxicity evaluation is required to establish potential adverse effects of this highly valuable polyherbal medicine that is now widely consumed for its physiological benefits.
MATERIALS AND METHODS
The polyherbal medicine in powder form was conceded by Herbal Fountain Nigeria Ltd of No 16 Light Real Street, Alagbado Lagos, Nigeria and was prepared with dried P. curatellifolia seeds, C. nucifera (coconut) roots and G. latifolia (Utazi) climbing stem. Preparation of the medicine: Dried climbing stem of G. latifolia, roots of C. nucifera and P. curatellifolia seeds were respectively powdered to coarse particles. A batch size of 50 L was prepared by boiling 8 kilograms of thoroughly mixed powders at the ratio of 4:1:3 with 30 L of previously boiled and cooled purified water in a 50 L stainless container for 45-60 min and allowed to decoct for 24 hr. This was filtered through a muslim cloth (previously soaked with 75 % ethanol overnight) into a 75 L calibrated stainless container with dispensing tap previously washed with copious amount of 75 % ethanol. The volume was made up to 50L mark with sterile water.
The polyherbal drug, a light yellowish liquid, was stored in an amber plastic bottle of 200 ml. The prescribed dose for human is two table spoonfuls (20 ml) (equivalent to 0.286 ml/kg for an average man of 70 kg) three times a day (60 ml/day). For acute and sub chronic studies, 500 ml of the preparation was subjected to further filtration using Whatman's no 4 filter and the resulting 485 ml filtrate was subsequently freeze dried to 34.7 g gel which was stored in an air tight container in a fridge until it was needed.
Determination of microbial purity:
The microbial load of the preparation was determined using the standard plate method (Fontana et al., 2004 ) were made using sterile water and 1ml each of the dilutions seeded in 25 ml each of the sterile culture media. The media were allowed to cool to 45 o C, swirled and left to solidify. The bacterial media were incubated at 37 o C for 3 days while the fungal medium (SDA culture) was incubated at 25 o C for 7 days. They were examined 24 hourly during this period for the colonies and the results recorded (Table 1) .
Assay of antimicrobial activity:
The antimicrobial activity of the preparation was investigated using the cup diffusion method on nutrient agar (NA) for bacterial organisms and Sabouraud Dextrose Agar (SDA) for fungal organisms (Raghavendra, 2006) .
10
6 cfu/ml of the overnight clinical cultures of Escherichia coli, Pseudomonas aeruginosa, Klebsiella specie, Shigella specie was seeded in 25 ml nutrient agar respectively while Candida albicans was seeded in Sabouraud Dextrose Agar. Wells were bored in each of the culture media using a sterile 12 mm cork borer and various dilutions (100%, 50%, 25% and 12.5%) of the test material were prepared using sterile water. 0.5 ml of each dilution was respectively seeded in wells made in inoculated plates with a blank well in each of the plates seeded with 0.5 ml sterile water to serve as a control standard. The cultures were incubated for 24 hours and observations were made for zones of incubation (NCCLS, 1997).
Animals: Swiss mice (20 -25 g) and Wistar rats (160 ± 20 g) of either sex obtained from the Laboratory animal Center, College of Medicine, University of Lagos, Idi-Araba were kept under standard environmental condition of 12/12hr light/dark cycle. They were housed in polypropylene cages (5 animals per cage) and were maintained on mouse chow (Feeds Nigeria Ltd) and provided with water ad libitum. They were allowed to acclimatize for seven days to the laboratory conditions before the experiment.
Acute toxicity study: The toxicity study was carried out using thirty five (35) male and female Swiss albino mice. The animals were randomly distributed into one control group and six treated groups, containing five animals per group. After the overnight fasting, the control group received 0.3mL of Tween 80 (2%) solution orally. The doses 1.0, 2.5, 5.0, 10.0, 15.0 and 20.0 g/kg were respectively administered orally to the groups from 80 % (w/v) solution of the gel which was prepared by dispersing 16 g of the gel with 7 mL Tween 80 (2%) solution in a 100 ml beaker and transferred to a 20 mL volumetric flask. The beaker was thoroughly rinsed with the Tween solution; the content added to the volumetric flask and the volume made to mark with the Tween solution. The animals were observed continuously for the first 4 hours and then for each hour for the next 12 hours, followed by 6 hourly intervals for the next 56 hours (72 hrs observations) to observe any death or changes in general behavior and other physiological activities behavior and other physiological activities (Shah et al., 1997; Bürger et al., 2005) Subchronic: Male and female Wistar rats weighing 160 g ± 20 g were used. They were allowed to acclimatize to the laboratory conditions for seven days. The animals were maintained on standard animal feeds and provided with water ad libitum. The animals were weighed and divided into four groups of five animals each. After fasting the rats overnight the control group received a dose of 0.5 ml of 2 % Tween 80 solution orally once a day for 30 days. The three treated groups respectively received the following doses: 100, 250 and 500 mg/kg body weight of the gel orally once a day for 30 days (Pieme et al., 2006; Joshi et al., 2007; Mythilypriya el al., 2007) . The gel suspension (12 %w/v) was prepared by dispersing the gel (12 g) with 45 ml of Tween 80 (2 %) solution in a beaker, and transferred to a 100 ml volumetric flask. Then the beaker was rinsed with the solution and the content transferred to the volumetric flask and volume made to mark with the Tween solution. The animals were weighed every five days, from the start of the treatment, to note any weight variation. At the end of the experiment, the animals were starved overnight. On the 31st day, they were made unconscious by cervical dislodgement and blood was collected via cardiac puncture in two tubes: one with EDTA for analysis of haematological parameters and the blood chemistry and the other with heparin to separate plasma for biochemical estimations. The heparinized blood was centrifuged within 5 min of collection at 4000 g for 10 min to obtain plasma, which was analyzed for total cholesterol, total triglyceride, and HDL-cholesterol levels by modified enzymatic procedures from Sigma Diagnostics (Wasan et al., 2001) . LDL-cholesterol levels were calculated using Friedwald equation (Crook, 2007) . Plasma was analyzed for Alanine aminotransferase (ALT), aspartate aminotransferase (AST), and creatinine by standard enzymatic assay methods (Sushruta et al., 2006) . Plasma glucose contents and protein contents were determined using enzymatic spectroscopic methods (Hussain and Eshrat, 2002) . Haematocrit was estimated using the method as described by Ekaidem et al., (2005) . Haematocrit tubes were filled with whole blood to the mark by capillary action and the bottom of the tubes sealed with plasticide and centrifuged for 4-5 minutes using haematocrit centrifuge. The percentage cell volume was read by sliding the tube along a "critocap" chart until the meniscus of the plasma intersected the 100 % line. Haemoglobin contents were determined using Cyanmethaemoglobin (Drabkin) method (Ekaidem et al., 2005) .
Statistical analysis: Significant differences were determined using a Student's t-test. Differences were considered significant if p<0.05. All data were expressed as mean ± standard error of the mean.
RESULTS

Determination of microbial purity:
There was no microbial growth observed in the first 24 hr in both bacterial and fungal media. After 48 hrs the nutrient agar media showed 1 x 10 1 colonies of Bacilus subtilis. In 72 hr, Tryptone Soy Agar and MacConkey agar cultures showed 1 x 10 2 colonies of Bacilus subtilis respectively while the microbial load of nutrient agar increased to 1 x 10 2 colonies. The Sabouraud Dextrose Agar showed only 1 x 10 1 colonies of Cladosporum specie on the 6 th and the 7 th day of incubation.
Antimicrobial activity assay:
No zone of inhibition was observed on either the bacterial culture media or the fungal culture media Acute toxicity test: The acute toxicity study (Table  1) recorded 80 % death for all the animals that received 20.0 g/kg bwt of the extract and 42.8 % and 14.3 % for animals that received 15.0 g and 10.0 g respectively, while there was no death in the animals that received 5.0 g/kg bwt and less. The median acute toxicity (LD 50 ) of the extract was determined to be 7.2 g /kg body weight.
Variation of weights:
The effect of the drug on the body weights of the control and treated animals is shown in Table 2 and the percentage increase in the weight of the treated animals compared with the control is shown in Figure 1 . Generally, there was insignificant (p ≥ 0.05) increase in the body weights of the treated animals compared to the control. A drop in body weight was observed in the all the treated animals in the first 5 days of the treatment. From day 10 the body weights increased continually to the end of the experiment. Histological studies: Figure II shows the histological studies of the effects of the phytomedicine on some organs. The hepatic tissue of the control (A 1 ) showed the portal trait with lobular formation. The hepatocytes radially arranged were clearly interspaced by hepatic sinusoids. The animals (A 2 ) treated with 500 mg/kg bwt, showed no pathologic changes in morphology and arrangement of hepatic cells.
The kidney of the control showed cortical area of renal tissue with glomerular apparatus (B 1 ) forming a rounded mass and separated from the surrounding structures by Bowman's space. The animals (B 2 ) treated with 500 mg /kg bwt showed no structural changes. In the normal testis (C 1 ), the seminiferous tubules cut at different planes showed distinct boundary separated by interstitial spaces. The wall of the seminiferous tubules showed thick epithelium. Close to the base of the epithelium were the differentiating spermatogonia while spermatids and spermatocytes formed a cluster within the lumina. In the treated animals C 2, depletion in cell mass occurred. Cross sections showed thin basal layer and scanty spermatocytes interspaced in a wide lumina. The cardiac muscle of the control animals (D 1 ) in the longitudinal section showed the muscle fibres forming a branched network while the cardiac muscle of the treated animals (D 2 ) showed no indication of cellular lesion or distortion. Table 3 is a summary of the results of the effects of the drug on the biochemical parameters. The plasma protein showed no marked increment while significant rise (p < 0.05) in creatinine level were observed only in animals treated with highest dose of the drug compared with the control. There was no significant increase in AST and ALT levels in all the treated animals compared with the control. However, significant increase (p < 0.05) in the plasma total cholesterol (TC) was observed in the groups that received the two highest dose of polyherbal drug. Decrease in triglyceride (TG) occurred while no significant changes in the LDL-cholesterol levels were observed. On the other hand, significant increase (p < 0.05) in HDLcholesterol levels occurred. The total bilirubin, urea and albumin of all the treated groups showed no changes compared to the control while significant changes in the level of alkaline phosphate was observed only in the group treated with highest dose of the drug.
Biochemical parameters:
Haematological studies:
The effects of the drug on the red blood cells (RBC) components and white blood cell differentials were presented in Tables 4  and 5 respectively. Significant increases (p< 0.05) were observed in the haemoglobin content and RBC in all the groups compared to the control while significant changes in white blood cells (WBC) and packed cell volume (PCV) were only noticeable in the group that received 500mg/kg bwt. There was no significant change in the mean corpuscular haemoglobin (MCH), mean corpuscular volume (MCV) and mean corpuscular haemoglobin concentration (MCHC) and calcium level in all the treated animals compared to the control, while a significant increase (p< 0.05) in the level of phosphorus was observed only in the animals treated with 500mg/kg bwt of the drug. Significant increase (p< 0.05) in the level of lymphocyte, neutrophil and platelet was respectively observed in all the treated animals compared to the control while there was no significant increase in the monocytes level.
The effects of the polyherbal medicine on the weight variation of the organs of the control and treated animals were presented in Table 6 . There were no significant changes observed in the weights of the organs of the control and the animals treated with various doses but significant increase (p< 0.05) was observed in the heart and kidney of the group treated with 500 mg/kg bwt of the herbal drug. • control,▲100mgkg -1 bwt, ■ 250mgkg -1 bwt,Ж 500100m 
DISCUSSION
Herbal medicines have received greater attention as alternative to clinical therapy in recent times leading to subsequent increase in their demand (Sushruta et al., 2006) . In rural communities, the exclusive use of herbal drugs, prepared and dispensed by herbalists without formal training, for the treatment of diseases is still very common requiring that experimental screening method be established to ascertain the safety and efficacy of these herbal products as well as to establish their active components . The microbial purity of the preparation showed that no growth was observed in the various diagnostic media used for bacterial and fungal organisms in the first 24 hr. In 72 hr examination, Tryptone Soy Agar and MacConkey agar cultures showed 1 x 10 2 colonies of Bacilus subtilis respectively while in Cladosporum specie, 1 x 10 1 colonies on Sabouraud Dextrose Agar was observed on the 6 th and 7 th day of incubation and all were within acceptable official limits (Fontana et al., 2004) .
The antimicrobial activities of the preparation revealed that there was no zone of inhibition on either the bacterial culture media or the fungal culture media thus signifying the absence of antimicrobial activity of the preparation against the microbial isolates used (Fisgin et al., 2009 , Ganguly et al., 2001 .
The acute toxicity study of the extract indicated no changes in the behavior and in the sensory nervous system responses in the animals. Also no adverse gastrointestinal effects were observed in the male and female mice used in the experiment. All the mice that received 20.0 g/kg dose of the extract died within 4 hr while the animals that received 5.0 g/kg dose survived beyond the 24 hours of observation. The median acute toxicity value (LD 50 ) of the extract was determined to be 7.2 g/kg body weight. According to Ghosh (1984) and Klaasen et al., (1995) the extract could be classified as being slightly toxic, since the LD 50 was found to lie between 5.0 g and 15.0 g/kg. The gram equivalence of the LD 50 in an average adult man would translate to 501.6 g dose of the drug. This is a very high value and makes the preparation relatively safe for use. The viscera of the dead animals did not show any macroscopic changes that could point to the cause of the death. However, since the animals did not convulse before dying, it postulated that the extract did not kill the mice by some action on the nervous system (Ogwal-Okeng et al., 2003) The effects of the drug on the body weight variation of the tested animals was remarkable only on the groups that received higher doses of the polyherbal drug and no significant increase in weight was observed in the group that received low dose compared to the control (Table 2 and Fig.1 ). The decrease in the weights that occurred between day 5 and 15 in the groups treated with higher doses could be attributed to the initial suppression of the animals' appetite by the drug, and when this effect was overcome there was a dramatic gain in weight especially in the group treated with a dose of 250 mg/kg bwt.
There were no morphological changes in the colour of the various organs of the treated animals compared to the control but histological studies revealed that at the dose of 500 mg/kg bwt, the drug may have affected the sperm production rate in the testis as was evident in the scanty spermatocytes seen in the photomicrograph, but no abnormality was observed in the tissue morphology of the liver, kidney and heart. There were however, significant changes in the various organs weights especially in kidney, liver and brain in the animals that received the highest dose of the drug. The plasma protein level in all the treated animals showed no appreciable increase which suggested that the kidney did not compromise its function. However, the significant rise in the plasma creatinine concentration indicated implicit effect of the polyherbal drug on renal filtration mechanism.
The liver and heart release AST and ALT, and an elevation in their plasma concentrations indicate hepatic and cardiac damage (Mythilypriya et al., 2007; Wasan et al., 2001) . Since the levels of these two enzymes showed no appreciable increase, it implied that drug had no harmful effect on the liver. This can also be confirmed by the histological study in which the hepatic tissue morphology showed no pathological changes. By the same token also, the extract may not have caused toxic effect on the heart tissue.
The polyherbal drug led to decrease in triglyceride (TG) level which suggested the presence of hypolipidemic agent. The increase in HDL-cholesterol levels (antiatherogenic agent) observed in all the treated animals equally suggested the presence of cardiovascular risk reducing factors known to contribute to the death of diabetic subjects (Crook, 2006) . The observed significant (p≤0.05) increase in the haemoglobin levels in all the treated groups might be due to increase in the absorption of iron. The RBC population with values below the reference range can be termed "hypochromic". Low MCHC is associated with iron deficiency anemia where microcytic, hypochromic red cells are produced as a result of lack of iron to support haemoglobin synthesis. In this study however, there was no significant change in MCHC in the treated animals compared to the control. There were also no significant changes in MCV thus signifying that the polyherbal medicine did not regenerative anemia.
CONCLUSION
The herbal preparation though a non sterile aqueous drug preparation had microbial contamination within the standard acceptable limits and could be considered microbiologically safe for human consumption. The high LD 50 value (7.165./kg) obtained was a clear indication that the polyherbal preparation could be safe for use. It also exhibited hypolipidemic activity and good reducing effects on cardiovascular factors. The study revealed that the drug at doses investigated did not provoke toxic effects to the animals' liver, heart and kidney at high dose, but could have some effects on the male testes. Therefore there is the need to exercise caution in the use of Leon Bitters preparation for long term treatment of diseases as it might affect sperm count leading to decrease in productivity. 
